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LETTER  OF  TRANSMITTAL. 


Department  of  agriculture 

BUREAU  OP  chemistry 

■  Harrisburg,  Pa.,  March  5,  1917. 

Hon.  Charles  E.  Patton,  ; 
Secretary  of  Agriculture, 

Harisburg,  Pa.  , 

Dear  Sir:  I  have  the  honor  to  transmit  herewith  for  your  approval 
a  report  of  the  work  performed  by  this  Bureau  showing  the  results  of 
analyses  of  the  samples  of  Lime  Products  received  from  Sampling 
Agents  during  1910,  the  first  year  of  the  enforcement  of  the  Lime  Law. 

It  is  recommended  that  this  report  be  published  in  bulletin  form 
for  distribution. 

Very  respectfully, 

JAMES  W.  KELLOGG, 

Chief  Chemist. 
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LIME  REPORT 

1916 


INTEODUCTION. 


During  1916,  the  first  year  of  the  enforcement  of  the  Lime  Law, 
188  samples  of  Lime  Products  were  received  from  the  official  Samp- 
ling Agents  which  were  collected  during  the  Spring  and  Fall  sea- 
sons. Of  this  number,  163  samples  representing  brands  registered 
with  the  Department  were  analyzed  for  the  purpose  of  determining 
whether  or  not  they  were  correctly  guaranteed  as  required.  The 
classes  or  kinds  of  products  listed  and  the  number  in  each  class  were 
as  follows : 

Pulverized  Limestone,  31;  Artificial  Carbonate  of  Lime,  21;  Marl, 
6;  Hydra  ted  Lime,  72;  Gypsum  or  Land  Plaster,  4,  and  1  sample 
classified  as  miscellaneous.  There  were  77  different  brands  regis- 
tered by  66  companies,  40  of  these  firms  being  located  in  Pennsylvania, 
the  remaining  number  being  located  in  neighboring  States.  The  re- 
sults of  analyses  of  each  sample  have  been  classified  and  arranged 
in  tables  which  follow  showing  the  composition,  together  with  the 
guarantees  of  the  several  brands  offered  for  sale  in  the  State.  The 
guarantees  included  correspond  wdth  those  registered  with  the  De- 
partment and  m  the  main  with  those  found  printed  upon  the  sacks 
from  which  the  samples  were  taken,  or  attached  cards  or  furnL<hed 
by  the  selling  agents.  All  of  the  samples  were  analyzed  for  Calcium 
Oxide,  Magnesium  Oxide  and  Insoluble  Matter  and  in  the  case  of 
Pulverized  Limestone  and  Artificial  Carbonate  of  Lime,  the  samples 
were  subjected  to  the  processes  of  screening  to  determine  the  size  or 
number  of  sieve  mesh  through  which  the  coarsest  particles  would  pass 
and  also  what  portion  would  pass  a  No.  10,  No.  50  and  No.  100  mesh 
sieve.  In  the  case  of  Gypsum  or  Land  Plaster,  determinations  were 
also  made  for  sulphur  trioxide.  These  results  of  analyses  are  shown 
in  detail  in  the  tables  which  follow.  For  the  purpose  of  making  a 
comparison  of  the  results  of  analyses,  together  with  guarantees  and 
selling  prices,  the  samples  of  Pulverized  Limestone,  Artificial  Car- 
-  bonate  of  Lime  and  Marl  were  placed  together  in  Table  No.  I.  The 
analyses  of  the  samples  of  Limestone  and  Hydrated  Lime  in  Table 
No.  11.  Gypsum  or  Land  Plaster  in  Table  No.  Ill  and  the  analysis 
of  the  miscellaneous  sample  is  shown  in  Table  No.  IV. 

Reports  of  the  results  of  analy.ses  were  sent  to  the  manufacturers 
and  to  the  dealers  or  parties  from  w^hom  each  sample  was  secured. 
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Many  of  the  samples  upon  analysis  did  uot  meet  their  guarantee? 
which  is  frequently  the  case  when  products  are  placed  upon  the 
market  under  new  conditions  where  formerly  guarantees  were  not 
required.  The  number  of  deficiencies  will,  undoubtedly,  be  reduced 
to  a  minimum  after  the  producers  'have,  as  a  result  of  the  analyses 
of  many  samples,  become  more  familiar  Avith  the  character  or  com- 
position of  their  products.  Guarantees  which  are  too  high  will  be 
changed  or  corrected  for  future  shipments.  In  the  case  of  Lime,  the 
composition  will  change  somewhat  upon  long  standing  due  to  tbe 
absorption  of  moisture  and  carbon  dioxide  from  the  atmosphere. 

Under  the  provisions  of  the  Lime  Law  for  the  analysis  of  special 
samples  for  the  fee  of  -fl.OO,  41  samples  were  analyzed  during  the 
year  and  reports  returned  to  those  submitting  these  samples.  The 
fees  received  were  paid  to  the  State  Treasurer  as  required. 

A  copy  of  the  Lime  Law  is  included  and  follows  in  this  report, 
which  gives  in  detail  the  requirements  necessary  in  selling  Lime  Pro- 
ducts in  the  State  and  which  also  defines  the  several  classes  or  kinds 
of  these  products.  ■      '  . 
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LIME  LAW. 

No.  306. 
AN  ACT 

To  regulate  the  sale  for  agricultural  purpose  of  crushed  limestone, 
lime,  gypsum,  and  related  products;  defining  said  products;  and 
prescribing  penalties  for  the  violation  of  this  act. 

Section  1.  Be  it  enacted,  &c.,  That  every  bag,  barrel,  or  other 
package  or  quantity,  of  any  pulverized  limestone,  ground  oyster  shells, 
artificial  carbonate  of  lime,  ground  lime,  spraying  lime,  slacked-lime, 
hydrated  lime,  hydrated  spraying  lime,  marl,  gypsum,  or  land-plas- 
ter, sold,  offered,  or  exposed  for  sale,  within  this  Commonwealth  for 
use  as  a  soil  amendment  or  as  an  ingredient  or  reagent  in  the  prepa- 
ration of  any  fungicide  or  insecticide,  shall  have  attached  to  it  or  be 
accompanied,  in  a  manner  provided  in  section  three  hereof-,  by  a 
plainly  printed  statement  giving  the  name  and  address  of  the  manu- 
facturer or  importer  and  his  place  of  business,  the  brand  or  trade- 
name of  said  material,  the  net  weight  of  the  contents  of  the  package, 
when  sold  in  package,  and  a  statement  declaring,  with  respect  to  pul- 
verized limestone,  ground  oyster  shells,  and  artificial  carbonate  of 
lime:  (a)  The  degree  of  fineness  of  the  material,  in  terms  of  the 
minimum  sieve-mesh,  expressed  in  fractions  of  an  inch,  through  whick 
the  coarsest  particles  of  said  material  can  pass;  and  (b)  the  mini- 
mum percentages  contained  of  available  oxides  of  calcium  and  mag:- 
nesium,  respectively,  combined  as  carbonates;  with  respect  to  lime, 
ground  lime,  spraying  lime,  slaked-lime,  hydrated  lime,  hydrated 
spraying  lime,  and  marl,  the  minimum  percentages  contained  of  the 
available  oxids  of  calcium  and  magnesium,  respectively;  and  with' 
respect  to  gypsum,  or  land-plaster,  the  minimum  percentages  con- 
tained of  available  calcium  oxide  and  sulphur  trioxide,  or  sulphuric 
acid  (SO^)  respectively;  which  statement  shall  be  held  to  be  the 
guaranty  of  the  ijianufacturer  or  importer  that  the  goods  to  which 
said  statement  refers  are  of  the  kind  and  quality,  or  composition  and 
fineness,  so  set  forth.  The  provisions  of  this  act  shall  not,  however, 
apply  to  air-slaked  lime,  kiln-slaks,  gas-house  lime,  or  tanners'  lime, 
when  sold  as  such. 

Section  2.   For  the  purpose  of  this  act,  the  materials  named  in  the 
foregoing  section  are  defined  as  follows: — 

(1)  Limestone  is  the  rock  commonly  known  by  that  name,  and 
consisting  chiefly  of  calcium  carbonate,  or  of  said  cai'bonate  with  a 
smaller  molecular  proportion  of  magnesium  carbonate. 
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(2)  Pulverized  limestoue  is,  limestoue  reduced  by  mechanical 
nieaus  to  a  fine  powder. 

(3j  Artificial  carbonate  of  lime  is  carbonate  of  lime  artificially 
produced  by  any  method  other  than  the  exposure  of  lime,  ground  lime, 
slaked-lime,  hydrated  lime,  or  spraying  lime  to  the  action  of  the  at- 
mosphere. 

(4j  Lime  is  the  product  obtained  by  the  complete  burning  of 
limestone  in  a  kiln,  and  capable  of  being  reduced  by  -slaking  to  a 
fine  powder.  -   .  - 

(5)  Ground  lime  is  lime  reduced  to  a  fine  powder  by  grinding. 

(6)  Spraying  lime  is  lime  of  high  purity,  containing  not  less  than 
ninety-three  per  centum  of  calcium  oxide  and  not  more  than  five  per 
centum  of  magnesium  oxide,  not  more  than  five  per  centum  of  car- 
bon dioxide,  nor  more  than  five  per  centum  of  acid  insoluble  matters, 
iron  or  aluminum  oxides,  collectively. 

(7)  Slaked-lime  is  the  dry  finely  divided  product  obtained  by  the 
addition  of  water  to  lime. 

(8)  Hydrated  lime  is  slaked-lime  prepared  by  the  aid  of  stirring, 
or  of  stirring,  grinding,  and  screening  machinery,  and  is  free  from 
hard  lumps. 

(9)  Hydrated  spraying  lime  is  dry  finely  divided  hydrated  lime 
of  purity  not  less,  after  taking  the  water  of  hydration  into  account, 
than  that  herein  required  in  the  case  of  spraying  lime,  and  of  such 
fineness  that  all  shall  pass  a  standard  sieve  of  one  hundred  meshes 

to  the  inch.  '  7 

(10)  Air-slaked  lime  is  the  more  or  less  finely  divided  product  ob- 
tained when  lime,  slaked-lime,  hydrated  lime,  or  spraying  lime  is  ex- 
posed for  a  considerable  time  to  the  action  of  the  air. 

(11)  Marl  is  clay  highly  charged  with  carbonate  of  lime.  Shell 
marl  is  marl  in  which  the  carbonate  of  lime  is  present  chiefly  in  the 
form  of  moUuscan  shells. 

(12)  Gypsum,  or  land-plaster,  is  the  finely  divided  mineral,  com- 
monly known  by  that  name,  and  consisting  chiefly  of  calcium  sulphate. 

(13)  Kiln-slaks  is  refuse  lime  mixed  with  ash*s  and  "core,"  or 
imperfectly  burned  limestone. 

(14)  Gas-house  lime  is  spent  lime  that  has  been  used  as  a  purifier 
in  the  manufacture  of  illuminating  gas. 

(15)  Tanner's  lime  is  spent  lime  that  has  been  used  in  the  curing 

of  hides. 

Section  3  The  statement  required  by  section  one  of  this  act  shall, 
in  the  case  of  goods  sold  in  package,  be  plainly  printed  upon  the 
package,  or  upon  a  tag  or  label  fastened  thereto,  of  such  quality  and 
in  suchL  manner  that  it  shall  not  be  detached  in  handling,  and,  m 
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the  case  of  gooas  sold  in  bulk,  the  said  statement  shall  be  delivered 
to  the  purchaser  either  with  the  invoice  therefor  or  with  the  goods. 

Section  4.  Every  manufacturer  or  importer  of  one  or  more  of  the 
materials  named  in  section  one  of  this  act,  for  either  or  both  of  the 
purposes  therein  stated,  shall,  on  or  before  the  first  day  of  January 
of  each  year,  or  before  offering  them  for  sale  in  this  Commonwealth 
for  either  of  said  purposes,  file  annually  with  the  Secretary  of  Agri- 
culture a  statement  of  the  names  and  number  of  brands  of  such  ma- 
terials having  distinct  trade-names  that  he  shall  offer  for  sale,  for 
either  or  both  of  said  purposes,  during  the  next  ensuing  calendar 
year  ox  remainder  thereof,  together  with  a  copy  of  the  statement  de- 
claring the  composition  of  these  several  brands  of  said  materials,  as 
required  by  section  one  of  this  act. 

Section  5.    In  addition  to  the  statement  required  by  section  four 
of  this  act,  every  manufacturer  or  importer  of  any  of  the  materials 
named  in  section  one  of  this  act  shall  on  or  before  the  first  day  of 
January  of  each  year,  or  before  offering  them  for  sale  within  this 
Commonwealth,  file  annually  with  the  Secretary  of  Agriculture  an 
affidavit  showing,  as  nearly  as  practicable,  the  weight  of  each  brand 
of  said  materials  sold  by  him,  or,  if. the  producer  or  vendor  be  a  firm 
or  corporation,  by  its  managers,  officers,  and  agents,  within  the  Com- 
monwealth, for  either  or  both  of  the  purposes  named  in  section  one 
of  this  act,  during  the  last  preceding  year;  and  for  each  brand  so  sold 
he  shall  pay  to  the  Secretary  of  Agriculture  a  license  fee,  according 
to  the  weight  sold,  as  follows :  For  an  amount  exceeding  one  hundred 
tons,  but  not  exceeding  one  thousand  tons,  five  dollars;  for  an  amount 
exceeding  one  thousand  tons,  biit  not  exceeding  five  thousand  tons, 
ten  dollars ;  and  for  an  amount  exceeding  five  thousand  tons,  twenty 
dollars;  and  when  said  fees  shall  have  been  paid,  and  the  statements 
required  by  section  four  of  this  act  have  been  riled  with  the  Secretary 
of  Agriculture,  the  party  or  parties  who  have  made  such  payment, 
and  otherwdse  complied  with  the  provisions  of  this  act,  shall  be  en- 
titled to  sell  within  the  Commonwealth  the  goods  specified  in  said 
statement  and  covered  by  said  fees  during  the  year,  or  fraction  of  a 
year,  immediately  following  said  statement.    If  the  manufacturer  or 
importer  shall  not  have  made  during  the  preceding  year  any  sales 
within  the  Commonwealth,  for  the  aforesaid  purposes,  of  any  brand 
to  be  offered  for  sale  during  the  year  for  which  the  fee  is  to  be  paid, 
he  shall  pay  for  each  such  brand  a  fee  of  five  dollars.   AU  moneys  so 
received  shall  be  immediately  paid  by  the  Secretary  of  Agriculture 
into  the  State  Treasury,  for  the  use  of  the  Commonwealth. 

Section  6.  Any  person  or  persons  selling,  offering,  or  exposing  for 
sale,  for  either  of  the  purposes  stated  in  section  one  of  this  act,  any  of 
the  materials  named  therein  or  brand  of  the  same,unless  accompanied 
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by  tlie  statement  required  by  section  one  of  this  act,  or,  when  so  accom- 
IJanied,  if  the  said  statements  shall  be  false  in  any  xDarticiilar,  or 
without  having  complied  with  all  the  foregoing  provisions  of  this 
act,  shall  be  guilty  of  a  misdemeanor ;  and  on  conviction  shall  be  sen- 
tenced to  pay  a  fine  of  not  less  than  ten  nor  more  than  fifty  dollars 
for  the  first  oltense,  and  not  less  than  one  hundred  dollars  for  each 
subsequent  ofi'euse.  It  shall  be  the  duty  of  the  Secretary  of  Agricul- 
ture to  enforce  the  provisions  of  this  act ;  and  all  penalties,  costs,  and 
fines  recovered  shall  be  paid  to  him  or  his  duly  authorized  agent,  and 
by  him  shall  be  immediately  paid  into  the  State  Treasury,  for  the  use 
of  the  Commonwealth. 

Section  7.  The  Secretary  of  Agriculture  is  hereby  empowered  to 
collect  samples  of  the  materials  named  in  section  one  of  this  act, 
either  in  person  or  by  his  duly  qualified  agent  or  representative,  to 
have  them  analyzed,  and  to  publish  the  results  for  the  information  of 
the  public;  and  for  this  purpose  the  said  Secretary  of  Agriculture, 
such  assistants,  agents,  experts,  cliemists,  detectives,  and  counsel  as 
he  shall  duly  authorize,  shall  have  full  access,  ingress,  and  egress  to 
and  from  all  places  of  business,  quarries,  kilns,  factories,  barns, 
buildings,  carriages,  cars,  and  vessels  used  in  the  manufacture,  stor- 
age, transiiortation,  or  sale  of  any  of  the  said  materials.  They  shall 
also  have  power  to  open  any  package  or  vessel  containing  or  suj)posed 
to  contain  any  of  the  said  materials,  and  to  take  therefrom  samples 
for  analysis,  upon  tendering  the  value  of  said  samples.  Any  manu- 
facturer or  producer  of  any  of  the  materials  named  in  section  one  of 
this  act,  located  in  the  Commonwealth,  shall  be  entitled  to  have  a 
single  sample  of  any  distinct  brand,  for  the  sale  of  which  he  has  paid 
the  fee  required  by  section  five  of  this  act,  analyzed  by  the  Depart- 
ment of  Agriculture,  under  such  regulations  as  the  Secretary  of  Agri- 
culture may  prescribe  with  respect  to  the  points  of  composition  speci- 
fied in  said  section  one,  upon  sending  sample  properly  sealed  and 
carriage  prepaid,  together  with  a  fee  of  one  dollar  for  each  such 
analysis ;  but  not  more  than  two  brands  shall  be  analyzed,  under  the 
privilege  conferred  by  this  proviso,  for  one  manufacturer  or  producer 
in  a  single  year.  None  of  the  provisions  of  this  act  shall  apply  to 
sales  of  limestone,  or  limestone  products  or  marl,  when  such  sales 
are  made  at  the  quarry  or  pit  in  bulk,  and  delivered  to  the  wagons  of 
the  users,  who  are  presumed  to  be  acquainted  with  the  qualities  of  the 
local  products. 

Section  8.  To  carry  out  the  provisions  of  this  act  for  the  period 
ending  June  first,  oue  thousand  nine  hxindred  and  seventeen,  the  sum 
of  four  thousand  dollars  (|4,000),  or  so  much  thereof  as  may  be 
necessary,  is  hereby  specifically  appropriated  to  the  Department  of 
Agriculture. 
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Section  9.  This  act  sljall  go  into  etTect  on  tlie  first  clay  of  January, 
one  tlionsand  nine  hnndred  and  sixteen. 

Approved— The  1st  dav  of  June,  A.  D.  I!jl5. 

MARTIN  G.  BRUMBAUGH. 


REGISTRATION 


Applications  for  the  registration  and  sale  of  lime  products  in  th-3 
State  for  agricultural  purposes  should  be  made  direct  to  the  Secre- 
tary of  Agriculture,  Hon.  Charles  E.  Patton,  Harrisburg,  Pa.  It 
is  necessary  to  file  an  affidavit  with  the  Department  on  or  before 
January  1st  of  each  calendar  year  and  pay  a  license  fee  of  from 
Fve  Dollars  (|5.00)  to  Twenty  Dollars  (|20.00),  according  to  the 
number  of  tons  sold  during  a  preceeding  year.  Before  lime  products 
are  offered  for  sale,  therefore,  producers  should  consult  Sections  4 
and  5  of  the  law  and  communicate  with  the  Secretary  of  Agriculture. 


REQUIRED  LABELING 


The  requirements  of  the  Law  with  respect  to  labeling  are  as  fol- 
lows:   Except  in  the  case  of  air-slaked  lime,  kiln-slaks,  gas-house 
lime  and  tanners'  lime,  when  sold  as  such,  all  sacks  or  containers  or 
attached  cards,  are  required  to  be  printed,  or  if  sold  in  bulk,  a  state- 
ment delivered  to  the  purchasers,  showing  the  number  of  net  pounds, 
brand  name  or  name  of  product,  name  and  address  of  Manufacturer 
or  Impoijter  and  guaranteed  analysis.   The  guarantees  required  varw 
for  each  class  of  lime  product  and  minimum  guarantees  only  should 
be  used  as  the  use  of  both  minimum  and  maximum,  or  so  called 
"sliding  guarantees"  are  considered  contrary  to  the  requirements. 
The  guarantees  required  for  each  class  of  products  are  as  follows: — 
Pulverized  limestone,  ground  oyster  shells  and  artificial  carbonate 
of  lime:    Minimum  guarantees  for  calcium  oxide  and  its  equivalent 
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as  calcium  carbonate;  magnesium  oxide  and  its  equivalent  as  mag- 
nesium carbonate,  and  the  degree  of  fineness  showing  the  number 
of  sieve  mesh  through  which  the  coarsest  particles  will  pass. 

Lime,  ground  lime,  spraying  lime,  slaked  lime,  hydrated  lime,  hy- 
dra ted  spraying  lime  and  marl.  Guarantees  for  the  minimum  percent- 
ages of  calcium  oxide  and  magnesium  oxide. 

Gypsum  or  Land  Plaster:  Guarantees  for  the  minimum  percent- 
ages of  calcium  oxide  and  sulphur  trioxide. 


ANALYSES  OF  SPECIAL  SAMPLES 


Under  certain  conditions  the  Department  will  analyze  special 
samples  of  lime  products  for  residents  of  the  State,  as  provided 
for  by  the  Law,  for  the  fee  of  ^1.00  per  sample.  Parties  wishing  to 
take  advantage  of  this  provision  should  first  write  to  the  Depart- 
ment making  a  request  for  the  analysis  of  a  sample  and  fill  out  and 
return  a  blank  form  which  will  be  sent,  together  with  the  amount  of 
fee  charged  and  then  should  proceed  as  follows: 

Amount  of  Sample: — Portions  should  be  carefully  taken  from 
several  sacks  of  the  shipment,  or  if  in  bulk,  from  several  different 
places  and  carefully  mixed  to  insure  as  uniform  and  as  representa- 
tive a  sample  as  can  be  obtained.  After  thoroughly  mixing,  at  least 
a  one  pound  sample  should  be  placed  in  a  suitable  container  and 
sent  to  the  Department. 

Charge  for  Analysis:- — ^A  charge  of  One  Dollar  (-fl.OO)  is  made  for 
each  sample  analyzed,  determinations  being  made  for  calcium  oxide, 
magnesium  oxide  and  insoluble  matter.  The  fee  should  be  sent  in 
the  form  of  a  check,  money  order  or  cash. 

Address: — Both  sample  and  letter  enclosing  fee  and  filled  out  form 
should  be  sent  to  the  Bureau  of  Chemistry,  Pennsylvania  Depart- 
ment of  Agriculture,  Box  E,  Harrisburg,  Pa..  The  name  of  the  sender 
should  be  plainly  written  on  the  package  containing  sample.  If  more 
than  one  sample  is  submitted,  each  should  be  identified  by  a  number, 
letter  or  name.  .  , 
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AVERAGE  ANALYSES  AND  RETAIL  PRICES 


Each  class  or  group  of  the  samples  analyzed  have  been  placed  to- 
gether and  an  average  made  of  tlie  results  of  analyses  and  retail 
prices  for  each  of  these  classes.  In  order  that  these  averages  may 
be  readily  compared,  the  folloAving  table  has  been  prepared. 


of  IJnie  Products. 

of  samp] 

oxide. 

oj 

V, 
o 

B 

■  D 

trioxide. 

e  matter. 

er  ton. 

S-l  -■' 

o 

Moisture 

Calcium 

v: 
a* 

a 

bL 

Sulpliur 

o 

1/j  ■*  ; 

■; 

Price  p 

Pulverizefl  limestone,   

ArtiHciiil  carbonate  of  lime. 

Marl  

Lime  

Hydrated  lime,   

Gypsum  


1  31 

Per  ct. 

Per  ct. 

Per  ct. 

0.15 

45.67 

4.76 

0.53 

50.44 

2.6S 

2.64 

46.03 

1.36 

2i; 

72.35 

4.18 

72 

62.16 

9.0'3 

4 

""5.S2 

33.24 

Per  ct 


4S, 


Per  ct.  i 

7.57 ; 

1.49  i 

6.05  1 

4.31  : 
2.56 
9.71 


$4.14 
6.34 
5.79 
4.72 
7.26 

12.00 


DISCUSSION  OF  RESULTS  OF  INSPECTION 


The  analyses  of  the  several  classes  of  lime  products  represented 
by  samples  received  during  the  year  consisted  of  making  determina- 
tions for  the  percentages  of  calcium  and  magnesium  oxides  and  in- 
soluble matter.  In  the  case  of  lime  or  burned  limestone,  determina- 
tions were  made  for  carbon  dioxide  which  indicates  how  completely 
the  limestone  has  been  burned  and  to  what  extent  the  unburned  lime- 
stone or  "core"  remains.  The  insoluble  matter  shows  the  amount  of 
impurities  in  the  form  of  sand  or  silica.  In  the  case  of  gypsum 
or  land  plaster,  which  is  essentially  calcium  sulphate,  the  amount 
of  calcium  oxide  and  sulphur  trioxide  were  determined.  Agricultural 
lime  in  its  several  forms  is  used  for  the  purpose  of  correcting  soil 
acidity,  as  well  as  to  enhance  the  mechanical  condition  of  certain 
soils  and  to  assist  in  rendering  plant  foods  more  available.  As  cal- 
cium and  magnesium  in  their  caustic  form  as  oxides  are  the  element* 
which  are  active  in  producing  the  desired  results,  the  amounts  of 


these  substances  in  lime  products  are,  therefore,  determined  and 
considered  in  estimating  their  character  and  value.  The  samjiles 
included  in  this  report,  in  addition  to  the  one  miscellaneous  sample, 
which  was  a  mixture  of  pulverized  limestone  and  hydrated  lime,  were 
of  6  classes  of  follows:  Pulverized  Limestone,  Artificial  Carbonate 
of  Lime,  Marl,  Lime,  Hydrated  Lime  and  Gypsum  or  Land  Plaster. 

There  were  31  samples  of  Pulverized  Limestone  which  is  "lime- 
stone reduced  by  mechanical  means  to  a  fine  powder,"  received  and 
analyzed  during  the  year  which  varied  considerably  in  their  compo- 
sition. The  average  results  -s^^ere  as  follows:  Calcium  oxide  45.67 
per  cent,  equivalent  to  calcium  carbonate  81.50  per  cent. ;  magnesium 
oxide  4.70  per  cent,  equivalent  to  magnesium  carbonate  9.93  per  cent. 
Insoluble  matter  7.57  per  cent.  The  average  sieve  mesh  tlirough  Avhicb 
the  coarsest  particles  would  pass  was  No.  15,  99.1  per  cent,  passe<l 
No.  10  mesh  sieve,  81.6  per  cent,  passed  No.' 50  mesh  sieve  and  69.7 
per  cent,  passed  No.  100  mesh  sieve.  The  average  selling  price  was 
|4.14.  The  value  of  pulverized  limestone  is,  in  a  large  measure,  pro- 
portional to  its  degree  of  fineness  and,  therefore,  the  better  grades 
should  show  a  large  percentage  passing  the  finer  mesh  sieves.  Lime- 
stone when  pure  is  calcium  carbonate  containing  56  per  cent,  of 
calcium  oxide  and  44  per  cent,  of  carbon  dioxide.  The  ordinary 
commercial  forms  of  limestone,  however,  contain  from  traces  up  to 
40  per  cent,  of  magnesium,  in  the  form  of  carbonates  which  when 
present  in  this  latter  amount  are  dolomite  limestones.  Other  ele- 
ments are  also  present  in  varying  amounts  including  iron,  alumina 
and  silica.  It  will  be  noted  that  pulverized  limestone  contains  ap- 
proximately 44  per  cent,  of  carbon  dioxide  and,  therefore,  will  not 
contain  more  than  56  per  cent,  of  calcium  and  magnesium  oxides, 
the  substances  which  are  of  value  in  correcting  soil  acidity  The  sam- 
ple having  the  lowest  amount  of  calcium  oxide  was  from  a  dolomite 
deposit  showing  28.43  per  cent,  with  18.22  per  cent,  magnesium  oxide. 
The  one  containing  the  highest  amount  of  calcium  oxide  analyzed 
54.14  per  cent.  The  amount  of  insoluble  matter  ranged  from  10 
per  cent,  to  15.20  per  cent,  and  the  selling  price  varied  from  |2.50  to 
$7.00  per  ton. 

The  number  of  samples  classified  as  Artificial  Carbonate  of  Lime 
was  21.  This  form  of  lime  product  is  "carbonate  of  lime  artificially 
produced  by  any  method  other  than  the  exposure  of  lime,  ground 
lime,  slacked-lime,  hydrated  lime  or  spraying  lime,  to  the  action  of 
the  atmosphere."  It  is  obtained  as  a  by-product  from  manufacturing 
processes  and  has  approximately  the  same  composition  as  pulverized 
limestone,  it  being  calcium  carbonate  in  a  prepared  form.    The  in- 
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soluble  matter  in  this  class  is  lower  than  in  pulverized  limestone, 
the  average  in  the  samples  analyzed  being  1.49  per  cent.  The  aver- 
age results  obtained  were  as  follows:  calcium  oxide  50.44  per  cent, 
equivalent  to  calcium  carbonate  90.07  per  cent. ;  magnesium  oxide 
2.68  per  cent,  equivalent  to  magnesium  carbonate  5.62  per  cent.  The 
average  size  of  sieve  mesh  through  which  the  coarsest  particles 
would^  pass  was  No.  10,  the  average  results  for  fineness  were  as  fol- 
lows: Passing  No.  10  mesh  sieve  97.6  per  cent.,  No.  50,  70.5  per 
cent,  and  No^lOO  mesh  sieve,  60.8  per  cent.  The  sample  containing 
the  lowest  amount  of  calcium  oxide  ran  37.25  per  cent,  and  was  ab- 
normally low,  as  the  shipment  represented  contained  an  excessive 
amount  of  water,  31.72  per  cent.  The  one  containing  the  highest 
amount  of  calcium  oxide  ran  55.43  per  cent,  equivalent  to  calcium  car- 
bonate 98.88  per  cent,  and  was  of  the  same  brand  as  the  one  running 
low  in  calcium  oxide.  The  selling  price  ranged  from  .152.00  to  |8.50 
per  ton,  with  an  average  of  |6.34. 

There  were  only  6  samples  classified  as  Marl  received  and  analyzed. 
This  product  is  secured  from  the  natural  deposits  of  clay  and  is  com- 
posed for  the  most  part  of  carbonate  of  lime.  The  results  of  analyses 
showed  very  little  variation  in  their  composition.  The  calcium 
oxide  ranged  from  40.39  per  cent,  to  50.40  per  cent,  with  an  average  of 
46.03  per  cent,  equivalent  to  calcium  carbonate  82.11  per  cent. 
The  magnesium  oxide  varied  from  1.00  per  cent,  to  1.69  per  cent, 
with  an  average  of  1.36  per  cent,  equivalent  to  magnesium  carbonate 
2.85  per  cent.  The  insoluble  matter  varied  from  2.01  per  cent,  to 
11.47  per  cent,  with  an  average  of  6.05  per  cent.  The  selling  price 
varied  from  p.55  to  |7.50  and  averaged  $5.79  per  ton. 

"Lime  is  the  product  obtained  by  the  complete  burning  of  lime- 
stone in  a  kiln,  and  capable  of  being  reduced  by  slaking  to  a  fine 
powder."  There  were  28  samples  of  this  class  received  and  analyzed. 
As  a  result  of  the  burning  process,  most  of  the  44  per  cent,  of  carbon 
dioxide  is  expelled  and  the  amount  of  calcium  and  magnesium  oxides 
combined  with  it  is  increased,  thereby  exceeding  56  per  cent.  The 
variations  observed  in  the  samples  analzed  were  as  follows: — Lowest 
calcium  oxide  50.84  per  cent.,  highest  92.56  per  cent.,  average  72.35 
per  cent.  Lowest  magnesium  oxide  1.12  per  cent.,  highest  23.63  per 
cent,,  average  4.18  per  cent.  The  carbon  dioxide  ranged  from  .64  per 
cent,  to  12.68  per  cent,  and  averaged  6.21  per  cent.  Estimating 
the  amount  of  carbonate  of  lime  from  the  average  content  of  carbon 
dioxide  shows  the  average  amount  remaining  as  "core,"  a  portion  of 
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which,  many  have  been  due  to  exposure  to  the  atmosphere  to  be  14.13 
per  cent.  The  amount  of  insoluble  matter  varied  from  .40  per  cent, 
to  10.40  per  cent,  and  averaged  4.31  per  cent.  The  selling  prices 
were  from  |2.50  to  |8.00  a  ton'  and  averaged  $4.72. 

There  were  72  samples  of  Hj^drated  Lime  received  respresenting  25 
brands,  being  a  greater  number  than  of  any  other  class.  The  product 
is  defined  as  being  "slaked-lime  prepared  by  tlie  aid  of  stirring,  or  of 
stirring,  grinding,  and  screening  machinery,  and  is  free  from  hard 
lumps."  When  classed  as  "hydrated  spraying  lime"  it  should  be  of 
such  a  degree  of  fineness  that  all  should  pass  a  No.  100  mesh  sieve. 
The  results  of  analyses  showed  the  following  variations: — Lowest 
calcium  oxide  42.63  per  cent,  highest  74.25  per  cent.,  average  62.16 
per  cent.  Lowest  magnesium  oxide  .88  per  cent.,  highest  33.73  per 
cent,  average  9.09  per  cent.  The  insoluble  matter  ranged  from  .28 
per  cent,  to  9.77  per  cent,  with  an  average  of  2.56  per  cent,  and 
the  selling  prices  were  from  $6.00  to  .|8.3  0  a  ton,  averaging  17.26. 

There  were  only  4  samples  of  Gypsum  or  Land  Plaster  which  con- 
tained from  23.24  per  cent,  to  39.17  per  cent,  of  calcium  oxide.  Es- 
timating these  amounts  as  sulphate  of  lime,  of  which  this  class  of 
material  is  largely  composed,  gives  56.42  per  cent,  and  95.09  per  cent, 
respectively.  The  average  content  of  insoluble  matter  was  9.71  per 
cent,  and  the  selling  prices,  which  were  obtained  in  only  two  cases 
were  .|12.00  a  ton. 

The  one  sample  classed  as.  Miscellaneous,  was  a  niixture  of  pul- 
verized limestone  and  uydrated  lime  and  analyzed  38.16  per  cent, 
calcium  oxide  and  27.23  per  cent,  magnesium  oxide.  The  selling 
price  was  given  as  |6.35  a  ton. 


LIME  FACTOL'S 


In  estimating  the  composition  of  the  several  classes  of  lime  pro- 
ducts, it  is  necessary  to  employ  certain  factors,  which  are  derived 
from  the  chemical  formulas  representing  them.  As  previously  shown 
determinations  are  made  for  calcium  oxide,  magnesium  oxixde,  carbon 
dioxide  and  sulphur  trioxide.    Carbonate  of  Lime  is  represented  by 
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the  formula  CaCOg,  Carbonate  of  Magnesia  by  MgCOg,  Gypsum  or 
Calcium  Sulphate  by  CaSO^,  Hydrated  Lime  by  Ca(0H)2  and  Mag- 
nesium Hydrate  by  Mg(0H)2.  To  estimate  the  amounts  of  Calcium 
Oxide  and  Magnesium  Oxide  in  these  forms,  the  results  secured  arc 
multiplied  by  their  respective  factors.  In  order  that  these  factors 
may  be  at  hand  for  reference,  they  are  included  herewith  as  follows: — 

Given.  Required.  Factor. 

Calcium  oxide,   Calcium  hydrate,    1.321 

Calcium  oxide,   Calcium  carbonate,    1.7839 

Calcium  oside,   Calcium  sulphate,    2.4265 

Calcium  hydrate,   Calcium  oxide,   7570 

Calcium  carbonate,   Calcium  oxide,    .5606 

Calcium  sulphate,   Calcium  oxide,   4121 

Magnesium  oxide,   Magnesium  hydrate,    1.4468 

Magnesium  oxide,   Magnesium  carbonate,    2.0913 

Magnesium  hydrate,   Magnesium  oxide,   6912 

Magnesium  carbonate,   Magnesium  oxide,  4782 

Calcium  oxide,   Sulphur  trioxide,   1.4265 

Carbon  dioxide,   Calcium  carbonate,    2.2757 

Calcium  carbonate,   Carbon  dioxide,   4394 

Sulphur  trioxide,   Calcium  sulphate,    1.701 
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TABLE  No.  I.— PULVERIZED  LIMESTONE, 


Calcium 

Oxide. 

Name  of  Manufacturer  and  Brand. 

Sample  Taken  From— 

<u 

s 

p 
a 

iteed. 

Cheraisi 

Moistu: 

Found. 

Guarat 

GROUND  LIMESTONE. 

THE  ACME   PULVERIZING  AND 

STONE  CO..   LEBANON.  PA. 
B.  B.   Brand.   Ground  Linaestone, . , 
B.   B.  Brand,    Ground  Limestone... 

BESSEMER      LIMESTONE  CO.. 

YOUNGSTOWN.  OHIO. 
Bessemer  Pulverized  Limestone.  .. 
Bessemer  Pulverized  Limestone.  .. 

THE   CARBON   LIMESTONE  CO.. 

YOUNGSTOWN.  OHIO. 
Carbon  Limestone  


CHEMICAL    LIMB    CO..  BELLE- 

FONTE.  PA. 
Agricultural  Ground  Limestone.  ... 

CLTDSDALE    BRICK    &  STONE 

CO..    PITTSBURGH.  PA. 
Pulverized  Agricultural  Limestone. . 

Pulverized  Agricultural  Limestone.. 

F.  E.  CONLEY  LIME  AND  FER- 
TILIZER CO..  UTICA.   N.  Y. 

Raw  Ground  Lime  (ground  lime 
stone) . 

0.    DERFLINGER    &   SON.  BOS- 
WELL.  PA. 
Pulverized  Lime  


EDISON  PULVERIZED  LIME- 
STONE CO..  STEWARTSVILLB. 
N.  J. 

Edison  Pulverized  Limestone  

Edison  Pulverized  Limestone  

Edison  Pulverized  Limestone  

Brlison  Pulverized  Limestone  

Edison  Pulverized  Limestone  

Edison  Pulverized  Limestone  

G      W.     JOHNSON  LIMESTONE 

CO.,    NEW  CASTLE.  PA. 
.Totinson's  Pulverized   Limestone.  .. 
Johnson's    Pulverized   Limestone.  .. 
Johnson's  Pulverized  Limestone.  .. 
Johnson's  Pulverized  Limestone.  .. 

E.  J.  LAVINO  &  CO..  PHILADEL- 
PHIA. PA. 
White  Marsh  Pulverized  Limestone, 
White  Marsh  Pulverized  Limestone. 

LEHIGH     PULVERIZED  LIME- 
STONE CO..   ALLENTOWN.  PA. 
Lehigh  Brand  Pulverized  Limestone. 
Lehigh  Brand  Pulverized  Limestone. 


PALMER    LIME  AND 
CO.,    YORK,  PA. 

Ground  Limestone  

Ground  Limestone  


CEMENT 


J.  C.  Harrington,  Montrose, 
W.  H.  Kepner.  Newport,  .. 


S.  McFarland.  Ambridge, .. 
R.  Douglass,   Buou  Valley, 


R.  G.  Allison,  Ambridge. 


E.  M.  FuUington,  Clearfield, 


John    H.    Cheeseman,  Finley- 
ville. 

Stoup  &  Baker,  Valencia  


Wysox  Produce  Co.,  Wysox, 


O.  Derflinger  &  Son,  Boswell. 


Adolph  Boettinger,  Danville,.. 
T.  S.  Parker,  Clarks  Green,  .. 
H.  Z.  Pride  &  Son,  Westfield, 

A.  F,  Smith,  Conyngham  

Amos  Snyder,  Hegins,   

E.   B.   Vail.  Jermyn  


0.09 
0.52 


0.2S 
0.15 


0.18 


City  Coal  Co.,  Meadville.  .. 
W."  D.  Frisbee.  Tidioute,  ... 
A.  Miller  &  Co.,  Greenville, 
Morrow  &  Buxton,  Valencia,. 


William  I.  Fehr,  Pine  Grove, . 
H.   Schmaltz,  Kennett  Square. 


Robert  A.  Reichard,  Allentown, 
W.  H.  Stoub,  Agt,,  Pine  Grove, 


B.  F.  Horting,  Newport  

E.    A.    and    J.    L.  Pennock, 
Chatham. 


0.3S  50.52 


0.18 
0.10 


O.OS 


0.25 


0.05 
0.09 
0.03 
O.QO 
0.12 
0,1," 


0.13 
0.04 
0.16 
0.13 


0.02 

0.00 


0.13 
0.03 


0.12 
0.24 


28.43 
2S.56 


4S.30 
48.43 


Z!.50 
37.50 


52.00 
52.00 
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ARTIFICIAL  CARBONATE  OF  LIME  AND  MARL. 


Calcium 
carbonate. 


Magnesium 
oxide. 


Magnesium 
carbonate. 


Fineness. 


Coarsest 
carticles 
pass  sieve 
mesh 
No  


Amount  of  sample 
passing  sieve 
meshes. 


% 

% 

% 

% 

% 

74  2S 

96.00 

9.02 

2.00 

18.86 

8.76 

82.49 

96.00 

6.23 

2.0O 

13.03 

6.18 

81.22 

85.00 

1.42 

2.97 

1.50 

13.75 

83.89 

85.00 

0.83 

1.74 

1.50 

11.75 

S5  00 

0.83 

0.60 

1.74 

15.20 

90.12 

95.00 

1.54 

2;  98 

1.00 

7.88 

3G.55 

84-90 

0.S9 

1.00 

1.76 

11.32 

SG-  5o 

84—90 

0.S9 

1.00 

1.76 

11.3? 

95.48 

95.50 

0.54 

1.30 

1.35 

2,30 

2.47 

87.62 

2.56 

5.35 

6.32 

87.77 

90.00 

1.45 

1.90 

3.03 

3.0O 

7.50 

8S.61 

90.00 

1.96 

1.90 

4.10 

3,00 

4.84 

88.87 

90.00 

1.52 

1.90 

3.18 

3.00 

7.11 

87.49 

90.00 

1.56 

1.90 

3.26 

3.00 

7.65 

89.64 

90.00 

2.41 

1.90 

5.04 

2.00 

6. CO 

89.03 

90.00 

1.77 

1.9<> 

3.70 

3.00 

6.26 

S5.13 

85.00 

0.65 

0.84 

1.36 

1.50 

10.40 

81.60 

85.00 

1.42 

0.84 

2.97 

1.50 

14.53 

85.82 

85.00 

0.76 

0.84 

1.59 

1.50 

9.K 

87.19 

85.00 

0.77 

0.84 

1.61 

1.50 

11.03 

53.19 

19.92 

18.00 

41.66 

3. S3 

54.41 

2!1.11 

18.00 

44.15 

2.70 

50.71 

4,7.43 

18.22 

19.47 

38.10 

40.75 

8.70 

50.95 

47.43 

19.54 

19.47 

40.85 

40.75 

7.90 

86.16 

6.87 

3.00 

13.87 

0.71 

86,40 

6.11 

3.00 

13.12 

2.28 

0. 

No. 

% 

9t 

% 

$ 

20 

100.0 

70.8 

53.2 

6.00 

C-135 

10 

100.0 

65.6 

52.4 

6.50 

C-50 

10 

10 

100.0 

88.0 

75.2 

4.00 

C-73 

10 

10 

100.0 

8S.2 

58.8 

2.50 

C-175 

5 

1/10 

92.4 

71.2 

59.2 

4  2S 

20 

40 

100.0 

65.2 

44.4 

5.00 

C-llS 

20 

1/24 

100.0 

92.4 

79.2 

3.04 

C-95 

20 

100  0 

83  2 

7T  6 

0  .zo 

U-i 

10 

.078 

100.0 

40.0 

26.8 

5.00 

C-14 

5 

91.2 

39.2 

27.2 

2.50 

C-82 

30 

10 

100.0 

99.6 

85.6 

4.50 

C-169 

30 

10 

100.0 

99.6" 

91.6 

3.40 

C-2a 

40 

10 

100.0 

99.6 

90.  S 

6.00 

C-63 

40 

10 

100.0 

99.6 

91.6 

C-159 

30 

10 

ICO.O 

99.2 

90.0 

C-33 

20 

10 

100.0 

90.6 

92.4 

C-134 

5 

1/10 

95.0 

S4.0 

72.0 

?  45 

C-179 

5 

1/10 

98.0 

93.6 

86.4 

0.25 

C-57 

5 

1/10 

98.0 

94.4 

83.6 

2.95 

C-71 

5 

1/10 

99.6 

34. 8 

72.8 

3.09 

C-6 

5 

1/16 

99.6 

SO.O 

70.0 

C-40 

10 

1/16 

100.0 

76.4 

66.8 

3.70 

C-171 

10 

10 

100.0 

83.3 

71.2 

7.00 

C-32 

10 

10 

100.0 

88.0 

81.2 

C-143 

5 

20 

99.6 

79.6 

64.0 

3.45 

C-49 

5 

20 

98. 8 

78.4 

62.0 

4.00 

C-I30 
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TABLE  NO.  1.— PULVERIZED  LIMESONE,  ARTIFICIAL 


a 


Name  of  Manufacturer  anU  Brand. 


Sample  Taken  From- 


Calcium 
Oxiae. 


C-13 


C-155 


C-12a 


C-137 


C-2-1 


SYRA- 


ROCK    CUT    STONE  CO. 

CUSE,    N.  Y. 
Rock  Cut  Brand  Ground  Limestone. 

SECURITY   CEMENT   AND  LIMB 

CO.,   HAGBRSTOWN.  MD. 
Berkeley  Ground  Limestone  


SHENANGO  LIMESTONE 
NEW  CASTLE.  PA. 

Shenango    Pulverized  Raw- 
stone. 


CO.. 

Lime 


Jolm      A.  Williams, 
Meadows. 


Little 


Wm.  A.  Nickles,  Sbippensburg, 


The  People's  Planing  Mill  Co. 
Punxsutawney. 


THE     SOLVAY     PROCESS     CO..  j 
SYRACUSE     N    Y.  ' 
Solvay  Pulverized'  Limestone  .|  James  Hickey,  Apalachin,  N.Y. 

THOMASVILLB    STONE    &   LIME  [ 

CO.,    THOMASVILLE.  PA. 
Ground  Limestone  


rhe  I.  W.  Scott  Co.,  Pitts- 
burgh. 

Average  


C-67 
C-177 

C-147 
C-C-6 
C-122 
C-185 
C-8 
C-9 


ARTIFICIAL  CARBONATE  OP 
LIME. 

THE  COLUMBIA  PRODUCTS  CO.. 
CLEVELAND,  OHIO. 

Plant  Lime  

Plant  Lime, 
Plant 


C-30 
C-2S 
C-IO'S 
C-48 


T,  R.  Bolton,  Agt.,  Cochranton, 

F.  P.  Harrison,  Edinboro  

Lime',    The  Hegner  Emporium,  Sewick- 

I  ley. 

Lime   Krause  &   Frehling,  Marwood, 

Lime'   '  A.  T.  Larson,  Kane  

Lime'   '  -Tohn  A.  Magee  &  Son,  Clarion, 

Lime'    Magill  &  Cowan,  Corsica  

Lime   !  Mars  Milling  &  Feed  Co.,  Mars. 

Lime'   '  George  Walter  &  Sons,  Butler, 


Plant 
Plant 
Plant 
Plant 
Plant 
Plant 


INDUSTRIAL     CHEMICAL  CO.. 

NEW   YORK.    N.  Y. 
Precipitated  Agricultural  Lime.  ... 
Precipitated  Agricultural  Lime.  ... 
Precipitated  Agricultural  Lime.  ... 
Precipitated  Agricultural  Lime.  ... 

CO., 


L  Harvey  Miller,  Ligonier,  ... 
The  Eli  Sell  Co.,  Greensburg, 

E.  A.  Slagle,  Paxinos  

R.  J.  Walton,  Hummelstown, . . 

KE.ASBEY     &  MATTISON 
AMBLER,  PA.  1 
C-45  i  Agricultural    Lime     (artificial    car-;  E.  Gerhart  &  Son,  Jonestown, 
bonate  of  lime).  j 


C-6) 


C-1S4 

c-es 


C-52 
C-64 


C-68 


MAYBURG   ACETONE  CO..  MAY- 
BURG.  PA. 
Mayburg  "Carbonate  of  Lime.'  .. 


MELVILLE  CORBETT 

MARYS,  Pa. 
Lime   for  the  farm,  , 
Lime  for  the  farm. 


CO. 


ST. 


NORWICH  CHEMICAL  CO..  EAST 
SMETHPORT,  PA. 

Norwich  Carbonate  of  Lime  

Norwich  Carbonate  of  Lime  


OHIO     FARMERS'     LIME  CO., 

CLEVELAND.  OHIO. 
Ohio  Farmers'  Lime  


Mayburg  Acetone  Co.,  Mayburg, 


Peter  B.  Cowan.  Brookville,  .. 
William    M.    Farnham,  Smeth- 
port. 


Wm.  M.  Farnham,  Smethport, 
Wm.  M.  Farnham,  Smethport, 


P.  P.  Sehall,  Cochranton, 


0.29 

0.05 
0.32 

0.26 

O.08 
0.15 


0.31 
0.33 
0.16 

0.10 
0.86 
0.G8 
0.40 
0.17 
0.03 


0.59 
0.53 
0.83 
0.40 


"13.13 


0.37 


0.50 
•14.56 


*31.72 
0.40 


% 

37.62 


48.13 


49.86 


49.70 


54.14 
45.67 


50.55 
49.33 
45.07 

60.61 
49.50 
47.78 
48.46 
.50.95 
51.09 


53.74 
53.71 
52.70 
53.00 


»37.60 


52.75 


52.83 
45. S 


'37.25 
63.43 


% 

25.00 


44.00 


47.60 


51.20 


4.5.00 
45.00 
46.00 

45.00 
40.00 
45.00 
45.00 
45.00 
45.00 


53.43 
53.43 
63.43 
53.43 


30.00 


0.35  60,94 


54.00 
54.00 


54.93 
54.93 


45.00 
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CARBONATE  OF  LIME  AND  MARL— Continued. 


Calcium 
carbonate. 


Magnesium 
oxide. 


Magnesium 
carbonate. 


Fineness. 


Coarse.^t 
narticles 
pass  sieve 

mesb 
No  


Amount  of  sample 
passing  sieve 
meshes. 


£1 

a 


.a 
O 


% 

No. 

No. 

% 

] 

1 

'  % 

% 

1 

I  ? 

j 

12. 3t 

10 

1(' 

100.0 

■ 
; 

46.? 

36.0 

3.60 

■  C-13 

4. GO 

10 

20 

- 

;  100.0 

1 

j 
i 

I  74.0 

57.  P 

3.50 

C-15o 

7.61 

30 

j   lOO . 0 

94.0 

81.2 

4.50 

C-121 

6.15 

10 

20 

100. 0 

97. 2 

84.8 

3.80 

C-137 

0.10 

10 

20 

lOO.O 

74.8 

66.0 

5.50 

C-24 

7.57 

15 

99.1 

81.8 

69.7 

4.14 

0.96 

lU 

I'J 

100.0 

77.2 

68.2 

6.52 

C-67 

1.05 

10 

10 

100.0 

72.4 

62.0 

8.(X) 

0-177 

I.IS 

10 

10 

100.0 

77.2 

67.6 

8.50 

C-26 

1.30 

10 

10 

100.0 

88.4 

72.8 

7.  SO 

C-147 

1.09 

10 

10 

100.0 

75.2 

6S.8 

7.00 

C-66 

2.90 

10 

10 

100.0 

75.2 

66.8 

7.00 

C-122 

1.15 

ini 

10 

lOO.O 

72.0 

62.0 

8.00 

C-1S5 

1.51 

10 

10 

100.0 

78.0 

69.2 

6.75 

C-8 

2.05 

10 

10 

ICfl.O 

78.0 

68.4 

7.50 

G-9 

1.02 

10 

20 

m.Q 

95.2 

93.2 

7.00 

C-30 

0.94 

20 

20 

100.0 

95.4 

94.8 

7.50 

C-28 

1.77 

10 

20 

100.0 

88.4 

84.8 

7.25 

C-105 

1.2S 

20 

20 

100.0 

96.4 

94.8 

C-48 

1.70 

10 

25 

100.0 

83.5 

68.8 

7.00 

C-45 

4.06 

So.e 

25.2 

14.0 

■  3.00 

C-61 

0.93 

5 

1/4 

91.6 

28.0 

15.2 

3.00 

C-184 

0.S4 

5 

1/4 

89.6 

33.6 

20.0 

2.00 

C-65 

0.17 

5 

1/2 

90.4 

31.6 

IS. 8 

C-62 

0.13 

5 

1/2 

92.0 

■38.8 

22.8 

4.50 

C-54 

1.69 

5 

99.6 

72.0 

63.2 

6.50 

C-SS 

80.00 

so.oo 

so. 00 

so.oo 

80.00 

so.oo 
so.oo 

80.00 
80.00 


3.9S 


1.17 


2.53 


2.40 
4.76 


3.57 
3.11 
8.56 

3.25 
3.22 
2!s2 
3.15 
3.26 
2.20 


1.56 
1.43 
1.72 
0.98 


94.10     96.44  1.13 


  1-27 

97.14  2.0'6 


1.09 
0.65 


90.87     80.00  I  ?.62 


0.62 


5.O0 
5.00 
5.00 

5.00 
5.00 
5.0O 
5.0O 
.5.00 
5.00 


0.92 
0.92 
0.92 
0.92 


.00 


0.90 
"  0.90 


0.95 
0.95 


5.00 


'Excluded  from  average. 


% 
13.45 

8.32 
2.35 


1.50  5.29 


5.02 
9.93 


7.47 
6.51 
17.92 


6.73 
5.90 
6.59 
6.81 
6.69 


3.24 


3.60 
2.05 


«17.S1 


2.3P 


2.65 
4.31 


2.28 
1.36 


7.57 


2.50 


11.00 
11.00 
11.00 

11.00 
11.  oo 
11.00 
11.00 
11.00 
11.00 


1.93 
1.93 
1.93 
1.93 


1.44 


1.43  : 
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TABLE  NO.  1. -PULVERIZED  LIMESTONE  ARTIFICIAL 


Name  of  Manufacturer  and  Brand. 


Sample  Taken  From- 


Calcium 
Oxide. 


C-126 


C-15 


C-59 
C-69 
C-178 


C-139 
C-112 


PHILADELPHIA  LIMB  CO.. 

PHILADELPHIA,  PA. 
Prepared  Lime  


INC. 


MARL. 

CALEDONIA      CHEMICAL  CO. 

CALEDONIA.   N.  Y. 
Better  Farming  Lime  


CONNEADT  LAKE  MARL  CO.. 
HARMONSBURG,  PA. 

Conneaut  Marl-Lime,   

Conneaut  Marl-Lime  

Conneaut  Marl-Lime  

INTERNATIONAL  AGRIOIILTUR- 
AL  CORPORATION,  CALE- 
DONIA.  N.  Y. 

Lime  Carbonate-Marl  

Lime  Carbonate-Marl  


Richard   B.   Jackson,  Cocliran- 
ville. 

Average,   


C.  B. 
field. 


Eastalirook,  Rummer- 


P.  J.  Cobben,  We.^t  Hickor.y, . 
J.  R.  Hanks,  Springlmro,  ... 
J.  R.  Hanks,   Springboro,  ... 


E.  B.  Arnold,  Athens  

H.      A.      Snyder,  Str,awburg 
Ridge. 

Average,   


2.66 
01.53 

1.53 


1.51 
8.86 
1.S3 


8.53 
0.13 

3.64 


% 

44.60 
50. 44. 

.  50.34 


42.91 
40.39 
45.70 


4S.42 
6O.40 


46.03 


■45.00 


50.00 


50.00 
50.00 
50.00 


50.00 
50.00 


CARBONATE  OF  LIME  AND  MARL— Concluded . 


Calcium 
carbonate. 


Jlasnesium 
oxide. 


Magnesium 
carbonate. 


Fineness. 


Coarsest 
carticles 
pass  sieve 

mesh 
No  


Amount  ol  sample 
passing  sieve 
meslies. 


^  o 

s 

m 

a 

a; 

o 


■7" 

79.56 
90.07 

S9.84 


76.55 
72.05 
SI.  52 


82.81 
89.91 


S'2.n 


S0>-85 


95.00 
95.00 
95.00 


9S.00 
9S.O0 


% 

3.98 
2.6S 

1.54 


1.69 
1.64 
l.CO 


1.09 
1.19 


1.3-6 


4. CO 


0.05 
0.05 

0.03 


% 

S.32 
5.62 

3.26 


3.53 
3.43 
2.09 


2. 28 
2.49 


2.SS 


8-12  I  3.61 
1.49 


3.08 


11.47 
9.70 
S.3S 


2.01 
3.6S 


6.05 


No. 


No. 


100. 0 
97.6 


100.0 
70.5 


% 

83.0 
60.8 


7. CO 
6.34 


7. CO 


5.00 
6.00 
5.70 


3.55 
7.50 


5.79 


C-126 


C-15 


C-59 
C-69 
C-17S 


C-138 
G-112 


26 


I — I 

Q 
W 
H 

< 

Q 
>^ 

Q 

I  1 


o 


—  

66 

0-116 

c-160 
C-78 
C-88 

^3 

oo 

6 

C-167 
C-113 

JO  soEid  IE   aoi  asd  aoijd  Binn'>S 

CO 

in  Cj  coo 
e£j  t-  t- 

CO  CO 

?\ 

CD 

tr-  lO  iQ  CO 

CO  CO  c  i 
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c> 
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tH  So 

■»pi3:o-ip  noq-reo 
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&  -d* 

Ift 

oo  o  O  O 

00  -a-  C3  CO 

ift  lo  -^r  c£i 

Oo 

O  CO 
oo  t- 

*£>  i-\ 

Magnesium 
Oxide. 

•paa^aBjEUj) 

CD 

O  CO  O  • 

tS 

i-H 

oo 

O 
CO  CO 

•puno^ 

CO  c<i  6^ 

lO  rH  CXi 

cq  o:,  r-  CO 
N  (ji  1-3  r-1 

1^ 

■pAmiEJEn;) 

O 

O 

is 

CO 
lO 

oo 

70.00 
70.00 
70.00 
75.00 

OO 

gg 

«o 

•pnuoj 

o  r-  <^ 

ie  OO  CO 

61. &9 
71.13 

74.95 

« 

CO 

oo 
t- 

in  ifl 

CO  ift 
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a; 

03 

-EH 


S 
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3«  - 

C-141 

C-37 

0-164 
C-55 

CO 

6 

C-13S 
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C-108 

C-46 

C-1 
C-182  , 

8.00 

5.00 
5.00 

3.80 

oo 

lis 
to 
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3.70 

6.50 

,  5.85 
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iri 
CO 

5.71 

4.56 
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3.51 
3.00 
4.40 
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1.05 
1.60 

1.77 

CO 

d 
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0.4S 
0.40 
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3.04 
3.56 

11.04 

12. 6S 

8.90 
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7.29 
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ti> 
to 
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1.40 

0.70 
2,76 

6.21 

18.00 
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1.50 

1.00 
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4.0O 

o 

1.00 
1.00. 
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CO 
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dd 
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1.12 
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f  3 
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to 
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oo  oo 
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^O 

CO 

00 
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1 

90.00 

S2.57 
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o 

CP 
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